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Claims: 

1 . -A method to achieve direct adhesion between an 
adhesive activated textile reinforcing material and an activated rubber comprising the 
steps of 

(A) applying an topcoat composition to the activated textile reinforcing material; 

(B) fixing the topcoat composition to the material obtained from step (A); 

(C) embedding the material from step (B) in the activated rubber: and 

(D) curing the rubber containing the textile reinforcing material obtained from step 
(C) at a temperature and for a time sufficient to cure said rubber. 

2. The method of claim 1 wherein the textile reinforcing material is 
selected from the group consisting of polyester, rayon, polyamide and aramid. 

3. The method of claim I wherein the textile reinforcing material is 
polyester. 

4. The method of claim 1 wherein the topcoat composition comprises 

(i) at. least one hydroxyl aromatic compound having at least two hydroxyl groups, 
or 

a phenolic resin compound obtainable from a hydroxyl aromatic compound 
having at least one hydroxyl group; and 

(ii) at least one diene polymer. 

5. The method according to claim 1 , wherein the topcoat composition 
is dissolved in a suitable solvent and applied to the textile reinforcing material. 

6. The method of claim 5, wherein the suitable solvent comprises 
water. 
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7. The method of claim 4, wherein the phenolic resin compound is 
chosen from the group comprising condensation products of the hydroxy] aromatic 
compounds condensed with an aldehyde or a ketone with an aldehyde/ketone to 
Jhydroxyl aromatic compound molar ratio of less than 1.0. 

8, The method of claim 4, wherein the diene polymer is present in the 
topcoat composition in the form of a latex. 

9 The method of claim 1 , wherein the topcoat composition is fixed to 

said textile reinforcing material by exposure to a temperature in the range of from 
about 20°C to about 250°C, preferably from about 110°C to 240°C, most preferably 
from about 21 5°C to 235°C. 

1 o. The method of claim 1 , wherein the. rubber is selected from the 

group consisting of diene rubbers, diene/alpha-olefin rubbers, ethyiene/propylene 
rubbers and ethyl en e/alpha-olcfin/dienc rubbers. 

1 1 1 The method of claim 1 , wherein the rubber is cured at a temperature 

of from about 140°C to 220°C, preferably from about 160°C to 200°C, most 
preferably from about 1 70°C to 1 8Q°C. 

12. The method of claim 1 , wherein the topcoat composition as applied 

comprises 

(i) a phenolic resin compound obtainable by the reaction of a hydroxyl aromatic 
compound (R) with 2 or more aromatic hydroxyl. groups containing between about 5, 
preferably 6 and 14, preferably 10 carbon atoms with an aldehyde containing between 
about 1 and about 12 carbon atoms, preferably between about 1 and about 7 carbon 
atoms or a ketone containing between about 3 and about 8 or about 1 3 carbon atoms, 
preferably between about 3 and about 6 carbon atoms (F) at a F/R molar ratio of. less 
than 1 .0; and 

(ii) a diene latex having a solids content from about 30 to about 50 %, preferably 
about 35 to 45 %, most preferably about 40 %, 
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wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
80/20, based on the total dry weight of (i) and (ii). 



] 3. The method of claim 1 , wherein the topcoat composition as applied 

comprises 1 1 

(i) a phenoJic resin compound having a solids content from about 1 0 to about 1 00 
%, preferably from about 15 to about 80 %, most preferably from about 20 % 
obtainable by the reaction of resorcinol (R) with formaldehyde (F) at a F/R molar 
ratio of less than 1.0; and 

(ii) a latex having a solids content from about 30 to about 50 %, preferably about 
35 to 45 %, most preferably about 40 %, 

wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
80/20, based on the total dry weight of (i) and (ii). 

14, The method of claim 1 2 or 13, wherein the F/R molar ratio is in the 
range.of about 0.2 to about 0.9, preferably from about 0.3 to 0.6, and most preferably 
about 0.4. 

15, The method of claim 1 , wherein the topcoat composition as applied 
comprises 

(i) a phenolic resin compound obtainable by the reaction of triatlyl cyanurate 
and/or trially! isocyanurate with ahydroxyl aromatic compound with 2 or more 
aromatic hydroxy) groups containing between about 5, preferably 6 and 14, preferably 
10 carbon atoms and then reacting the resulting product (R) with an aldehyde 
containing between about 1 and about 12 carbon atoms, preferably between about 1 
and about 7 carbon atoms or a ketone containing between about 3 and about 8 or 
about 13 carbon atoms, preferably between about 3 and about 6 carbon atoms (F) and 
solubilizing the resulting product in an aqueous basic solution at a F/R molar ratio of 
less than 1 .0; and 

(ii) a diene latex having a solids content from about 30 to about 50 %, preferably 
about 35 to 45 %, most preferably about 40 %, 

wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
80/20, based on the total dry weight of (i) and (ii). 
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1 6. The method of claim 1 , wherein the topcoat composition as applied 
comprises 

(i) a phenolic resin compound havinu a solids content from about 1 0 to about 100 %, 
preferably from about 1 5 to about 80 %, most preferably from about 20 % i 

obtainable by the reaction of triallyl cyanurate and/or triallyl isocyanurate and 
resorcinol (R), then reacting the resulting product with formaldehyde (F) and 
solubilizing it in an aqueous basic solution with a F/R molar ratio of less than 1 ; and 

(ii) a latex having a solids content from about 30 to about 50 %, preferably about 
35 to 45 %, most preferably about 40 %, 

wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
80/20, based on the total dry weight of (i) and (ii). 

17. The method of claim 1 5 or 1 6, wherein the F/R molar ratio is in die 
range of about 0.2 to about 0.7, preferably from about 0.3 lo 0.6, and most preferably 
about 0.4. 

1.8. The method of claim 1, wherein the topcoat is present in an amount 

of from about 0. 1 to about 3 % by weight, preferably from about 0.2 to about 2 % by 
weight, and most preferably from about 0.4 to about 1.5 % by weight, based on the 
weight of the dry coated textile reinforcing material. 

19. The method of claim 1 , wherein the. textile reinforcing material is 
selected from the group consisting of filaments, yams, cords, fabrics, films, tapes and 
any combination thereof. 

20. The method of claim I , wherein the topcoat composition is applied 
to the textile reinforcing material during the process of making the textile reinforcing 
material. 

2 1 . The method of claim 1 , wherein the rubber contains an RF-adhesion 
system of resorcinol and resorcinol-formaldehyde precondensate, a methylene donor 
and active silica. 

so 
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22. An topcoat composition for imparting adhesion to 
textile reinforcing materials said composition havine no aldehyde and comprising: 

(i) at least one hydroxyl aromatic compound having at least two hydroxyl groups, 

a phenolic resin compound obtainable from a hydroxyl aromatic compound 
having at least one hydroxy] group; and 

(ii) at least one diene polymer. 

23. The topcoat composition of claim 22 being aqueous. 

3 n j. (Ganuulul) Tliu mutual oompeo i tion s f Mm DP M ' h BP oi w th i phnniyilin rnrin 

J * r.o.Hrtp^mij. r» n m rl r»« n ir i * I , |. in j itfl fl f lk H 

hydmqd Ua aaaq U — daaaad y*iih bb aldahyda " r n lrntnrifl llflth nn 

ajUfi^Layflfiafaaaa to hydaaaqd — — * ; r — ^ melm nf1nnn tV,nT1 nhnilt 1 n 

t<; /r- jfidj t-u- taj — — ^trii f^i*;™ tt wbwaw tVir> H ^ nrin r nliniinr * r 

prao e nl i n tho topcoat oompooition i n th e ferm a f a Int ani 

n<. ^aafiflto^ * ru - tapagftl r— " ,v,nfn ''" tlin ^r^f* 

composition comprises 

(i) a phenolic resin compound obtainable by the reaction o^^ydroxyl aromatic 
compound (R) with 2 or more aromatic hydroxyl group^mtaining between about 5, 
preferably 6 and 14, preferably 10 carbon atoms w^Jf^n. aldehyde containing between 
about 1 and about 12 carbon atoms, preferabj^etween about 1 and. about 7 carbon 
atoms or a ketone containing between^rout 3 and about 8 or about 1 3 carbon atoms, 
preferably between about 3 ana^tfout 6 carbon atoms (F) at a F/R molar ratio of less 
than 1 .0; and 

(ii) a latex havin^asolids content from about 30 to about : 50 %, preferably about 
35 to 45 %, ra^tprcferably about 40 %, 

wherei^ne dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
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composition comprises 

(i) a phenolic resin compound having a solids con tenLS^trT about 10 to about 
100 %, preferably from about 15 to about 80 % i m*Sfpreferably from about 20 % . 

ratio of less than about 1 .0; and, 

(ii) a latex havingj^dTtds content from about 30 to about 50 %, preferably about 
35 to 45 %, m^Sreferably about 40 %, 

wherejja^ffic dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
?iQ0, bmud o ft tho total dnj oight nf (i) nnri (ii) 




y from about 0.3 to 0.6, and 



composition comprises 

(i) a phenolic resin compound obtainable by the reaction of triallyl oyrffiurate 
and/or triallyl isocyanurate with a hydroxyl aromatic compound wjjJrt or more 
aromatic hydroxyl groups containing between about 5, prefe^dffFy 6 and 14, preferably 
10 carbon atoms and then reacting the resulting produ^K) with an aldehyde 
containing between about 1 and about 12 carbony^foms, preferably between about 1 
and about 7 carbon atoms or a ketone conjafning between about 3 and about 8 or 
about 13 carbon atoms, preferably h^ween about 3 and about 6 carbon atoms (F) and 
solubilizing the resulting prq^irct in an aqueous basic solution at a F/R molar ratio of 
less than 1 .0; and 

(ii) a latex ha/mg a solids content from about 30 to about 50 %, preferably about 
35 to 45 %rfnos\ preferably about 40 %, 

i the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
)jQQ, baa e d an the total dry Height e f (i) inn 1 (ii) > 



rnmpnyifinn rnmprirrs 



of oloim 03, who ^ oiw tho adhoai 'i' tt topcoat 
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(i) a uhiuulic iuiu iujii^juliiilI liu i iii^ luii from ubuut 10iiu ' abuulLIM) 
%, preferably from about 15 to about 80 %, most preferably from about^9^T 
obtainable by the reaction of triallyl cyanurate and/or trial MjserC^anurate and 
resorcinol, then reacting the resulting product witjj - feftf?aTdehyde and solubilizing it in 

..- u,,.-^ ..-.i. rr/o 1 i 

(ii) a latex having a solidg>«rflfent from about 30 to about 50 %, preferably about 
35 to 45 %, mosMyarfSrably about 40 %, 

whereinjj*«*tfry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
Mitiu\ bujud on i ho total d i "j o i ght of ( i ) and (i i )i 



31. (CluillIlJ) Tin tupujut Luinpuiiilion of claim 29 or 30, wherein thg jfffc 




ratio is in the range of about 0.2 to 



about 0.3 to 0.6, and 



Ik 



An activated textile reinforcing material obtainable by a 
method comprising the steps of 

(A) - applying a topcoat composition to a an activated textile reinforcing material; 
and 

(B) fixing the topcoat composition to the material obtained from step (A). 



i5. 



The material of claim 32 wherein the textile reinforcing material is 
selected from the group of polyester, rayon, polyamidc and aramid. 



26 



H 

polyester. 



The material of claim 32 wherein the textile reinforcing material is 



y^. The material of claim 32, wherein the topcoat composition is 

dissolved in a suitable solvent and applied to the textile reinforcing material. 



water. 



The material of claim 35, wherein the suitable solvent comprises 
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'y^. The material of claim 32, wherein the textile reinforcing material is 

selected from, the group consisting of filaments, yams, cords, fabrics, films, tapes, and 
any combination thereof. 

20» ^ The material of claim 32, wherein the topcoat composition is 

applied to the textile reinforcing material during the process of making the textile 
reinforcing material. 

•iA y^. The material of claim 32 wherein the topcoat composition 

comprises 

(i) at least one hydroxyl aromatic compound having at least two hydroxyl groups, 
or 

a phenolic resin compound obtainable from a hydroxyl aromatic, compound 
having at least one hydroxyl group; and 

(ii) at least one diene polymer. 
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The material of claim 32 wherein the topcoat composition is an 
aqueous composition. 



The material of claim 32 wherein, after having applied the topcoat 
W to the textile reinforcing material, the topcoated textile reinforcing material is exposed 
to a temperature in the range of from about 20°C to about 250°C, preferably from 
••?;>. about 1 1 0°C to 240°C, most preferably from about 2 1 5°C to 235°C. 

2^. The material of claim 32 wherein the topcoat composition 

comprises 

(i) a phenolic resin compound obtainable by the reaction of a hydroxyl aromatic 
compound (R) with 2 or more aromatic hydroxyl groups containing between about 5, 
preferably 6 and 14, preferably 10 carbon atoms with an aldehyde containing between 
about 1 and about 1 2 carbon atoms, preferably between about I and about 7 carbon 
atoms or a ketone containing between about 3 and about 8 or about 13 carbon atoms, 
preferably between about 3 and about 6 carbon atoms (F) at a F/R molar ratio of less 
than 1 .0; and 
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(ii) a latex having a solids content from about 30 to about 50 %, preferably about 
35 to 45 %, most preferably about 40 %, 

wherein the dry weight-ratio of resin (i) to latex (ii) is from, about 50/50 to about" 
80/20, based on the total dry weight of (i) and (ii). 

35 

The material of claim 32 wherein the topcoat composition 

comprises 

(i) a phenolic resin compound having a solids content from about 10 to about 
100 %, preferably from about 1 5 to about 80 %, most preferably from about 20 % 
obtainable by the reaction resorcinol (R) with formaldehyde (F) at a F/R molar ratio 
of less than about 1 .0; and 

(ii) a latex having a solids content from about 30 to about 50 %, preferably about 
35 to 45 %, most preferably about 40 %, 

wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
80/20, based on the total dry weight of (i) and (ii). 

4^. The material of claim Az< or 45, wherein the F/R molar ratio of the 

resin is in the range of about 0.2 to about 0.9, preferably from about 0.3 to 0.6, and 
most preferably about 0.4. 

I? 

4^. The material of claim 32 wherein the topcoat composition 

comprises 

(i) a phenolic resin compound obtainable by the reaction of triallyl cyanurate 
and/or trialiyl isocyanurate with a hydroxyl aromatic compound with 2 or more 
aromatic hydroxyl groups containing between about 5, preferably 6 and 14, preferably 
10 carbon atoms and then reacting the resulting product (R) with an aldehyde 
containing between about 1 and about 1 2 carbon atoms, preferably between about 1 
and about 7 carbon atoms or a ketone containing between about 3 and about 8 or 
about 13 carbon atoms, preferably between about 3 and about 6 carbon atoms (F) and 
solubilizing the resulting product in an aqueous basic solution at a F/R molar ratio of 
less than 1 .0; and 

(ii) a latex having a solids content from about 30 to about 50 %, preferably about 
35 to 45 %, most preferably about 40 %, 
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wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/5 0..tp. about 
80/20, based on the total dry weight of (i) and (ii). 

3S. 

4^. The material of claim 32 wherein the topcoat composition 

comprises 

(i) a phenolic resin compound having a solids content from about 10 to about 
100 %, preferably from about 1 5 to about 80 %, most preferably from about 20 % 
obtainable by the reaction of triallyl cyanurate and/or triallyl isocyanurate and 
resorcinol (R), then reacting the resulting product with formaldehyde (F) and 
solubilizing it in an aqueous basic solution with a F/R molar ratio of less than about 1 ; 
and 

' (ii) a latex having a solids content from about 30 to about 50 %, preferably about 
35 to 45 %, most preferably about 40 %, 

wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
80/20, based on the total dry weight of (i) and (ii). 

33 ' eft $ 

a^. The material of claim Aforjft wherein the F/R molar ratio of the 

resin is in the range of about 0.2 to about 0.7, preferably from about 0.3 to 0.6, and 
most preferably about 0.4. 

2^. The material of claim 32 wherein the topcoat composition is present 

in an amount of from about 0.1 to about 3 % by weight, preferably from about 0.2 to 
about 2 % by weight, and most preferably. from about 0.4 to about 1 .5 % by weight, 
based on the weight of the dry coated adhesive activated textile reinforcing material. 

J^. A reinforced rubber article obtainable by a method 

comprising the steps of 

(A) applying an topcoat composition to a an activated textile reinforcing material ; 

(B) fixing an topcoat composition to the material obtained from step. (A); 

(C) embedding the material from step (B) in an activated rubber; and 

(D) curing the rubber containing the reinforcing material obtained from step (C) at 
a temperature and for a time sufficient to cure said rubber. 
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5<J. The article of claim 49 wherein the textile reinforcing material is 

selected from the group consisting of polyester, rayon, polyamide and aramid. 



The article of claim 49 wherein the textile reinforcing material is 

polyester. 

The article of claim 49 wherein the topcoat composition comprises 

(i) at least one hydroxyl aromatic compound having at least two hydroxyl groups, 
or 

a. phenolic resin compound obtainable from a hydroxyl aromatic compound 
having at least one hydroxyl group; and 

(ii) at least one diene polymer. 

S^. The article according to claim 49, wherein the topcoat composition 

is dissolved in a suitable solvent and applied to the textile reinforcing material. 

5^. i The article of claim 53, wherein the suitable solvent comprises 

water. 

The article of claim 52, wherein the phenolic resin compound is 
chosen from the group comprising condensation products of the hydroxyl aromatic 
compounds condensed with an aldehyde or a ketone with an aldehyde/ketone to 
hydroxyl aromatic compound molar ratio of less than about 1 .0. 

The article of claim 42, wherein the diene polymer is present in the 
topcoat in the form of a latex. 

5^. , The article of claim 49, wherein the topcoat composition is fixed to 

said textile reinforcing material by exposure to a .temperature in the range of from 
about 20°C to about 250°C, preferably from about 1 10°C to 240°C, most preferably 
from about 21 5°C to 235°C. 
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5$. The articlcof claim 49, wherein the rubber is selected. from the*"' 

group consisting of diene rubbers, diene/alpha-olefin rubbers, ethylene/propylene 
rubbers and ethyl ene/alpha-olefin/diene rubbers. 

53. The article of claim 49, wherein the rubber is cured at a temperature . 

of from about 140°C to 220°C, preferably from about 160°C to 200°C, most 
preferably from about 1 70°C to 1 80°C. 

sz 

oQ. > The article of claim 49, wherein the topcoat composition applied 

comprises 

(i) a phenolic rcsin compound obtainable by the reaction of a hydroxyl aromatic 
compound (R) with 2 or more aromatic hydroxyl groups containing between about 5, 
preferably 6 and 14, preferably 1 0 carbon atoms with an aldehyde containing between 
about 1 and about 12 carbon atoms, preferably between about 1 and about 7 carbon 
atoms or a ketone containing between about 3 and about 8 or about 13 carbon atoms, 
preferably between about 3 and about 6 carbon atoms (F) at a F/R molar ratio of less 
than 1.0; and 

(ii) a latex having a solids content from about 30 to about 50 %, preferably about 
35 to 45 %, most preferably about 40 %, 

wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
80/20, based on the total dry weight of (i) and (ii). 

Sb . r 

64. The article of claim 49, wherein the topcoat composition applied 

comprises 

(i) a phenolic resin compound having a solids content from about 1 0 to about 1 00 
%, preferably from about 1 5 to about 80 %, most preferably from about 20 % 
obtainable by the reaction of resorcinol (R) with formaldehyde (F) at a F/R molar 
ratio of less than about 1 .0; and 

(ii) a latex having a solids content from about 30 to about 50 %, preferably about 
35 to 45 %, most preferably about 40 %, 

wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
80/20, based on the total dry weight of (i) and (ii). 
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6^. (Original) The article of claim #6 or^f, wherein the F/R molar ratio is in the 
range of about 0.2 to about 0.9, preferably from about 0.3 to 0.6, and most preferably 
about 0.4. 

£5 

^ (On$)ruj) The article of claim 49, wherein the topcoat composition applied 1 
comprises 

(i) a phenolic resin compound obtainable by the reaction of triallyl cyanurate 
and/or triallyl isocyanurate with a hydroxyl aromatic compound with 2 or more 
aromatic hydroxyl groups containing between about 5, preferably 6 and 14, preferably 
10 carbon atoms and then reacting the resulting product (R) with an aldehyde 
containing between about 1 and about 12. carbon atoms, preferably between about 1 
and about 7 carbon atoms or a ketone containing between about 3 and about 8 or 
about 13 carbon atoms, preferably between about 3 and about 6 carbon atoms (F) and 
solubilizing the resulting product in an aqueous basic solution at a F/R molar ratio of 
less than 1 .0; and 

(ii) a latex having a solids content from about 30 to about 50 %, preferably about 
35 to 45 %, most preferably about 40 %, 

wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
80/20, based on the total dry weight of (i) and (ii). 

<ty (Original) The article of claim 49, wherein the topcoat composition applied 
comprises 

i (i) a phenolic resin compound having a solids content from about 10 to about 
100 %, preferably from about 15 to about 80 %, most preferably from about 20 % 
obtainable by the reaction of triallyl cyanurate and/or triallyl cyanurate and resorcinol 
(R), then reacting the resulting product with formaldehyde (F) and solubilizing it in an 
aqueous basic solution with a F/R molar ratio of less than about 1 ; and 
(ii) a latex having a solids content from about 30 to about 50 %, preferably about 
35 to 45 %, most preferably about 40 %, 

wherein the dry weight-ratio of resin (i) to latex (ii) is from about 50/50 to about 
80/20, based on the total dry weight of (i) and (ii). 
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6^. (Original) .The article of claim #3 or jW, wherein the F/R molar ratio is in the 
range of about 0.2 to about 0.7, preferably from about 03 to 0.6, and most preferably 
about 0.4. 

si ■ 

(On&nol) The article of claim 49, wherein the topcoat is present in an amount, 
of from about 0. 1 to about 3 % by weight, preferably from about 0.2 to about 2 % by 
weight, and most preferably from about 0.4 to about 1 .5 % by weight, based on the 
weight of the dry coated textile reinforcing material. 

6?. (Original) The article of claim 49, wherein the textile reinforcing material is 
selected from the group consisting of filaments, yams, cords, fabrics, films, tapes, and 
any combination thereof. 

60 

f>§. (Original) The article of claim 49, wherein the topcoat composition is applied 
to the textile reinforcing material during the process of making the textile reinforcing 
material. 

ty. (Original) The article of claim 49, having improved dynamic fatigue 
properties. 

(Original) A tire, hose, V-belt or conveyor belt obtainable from the article of 
anyone of claims^ to 
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